Abstract. In this contribution we study integrated properties of dynamically segregated star clusters. The observed core radii of segregated clusters can be 50% smaller than the "true" core radius. In addition, the measured radius in the red filters is smaller than those measured in blue filters. However, these difference are small ( 10%), making it observationally challenging to detect mass segregation in extra-galactic clusters based on such a comparison. Our results follow naturally from the fact that in nearly all filters most of the light comes from the most massive stars. Therefore, the observed surface brightness profile is dominated by stars of similar mass, which are centrally concentrated and have a similar spatial distribution.
Mass segregation in star clusters is often observed from radial variations in stellar mass function (de Grijs et al. 2002a; de Grijs et al. 2002b ; Kim et al. 2006) . These methods are subject to biases and selection effects, such as incompleteness and blending and can, therefore, not be applied to clusters more distant than the Magellanic Clouds. Such extra-galactic star clusters can only be studied through their integrated properties (Bastian et al. 2007; McCrady et al. 2005) . In this contribution we present simulated observations of integrated properties of dynamically segregated young star clusters.
We present a semi-analytical model of star clusters based on a simple analytical description of the mass function at different radii from the cluster centre (r). Based on both observations (Kim et al. 2006) and N -body simulations (Portegies Gaburov et al. 2007) of young star clusters, we model the mass function in the following way. For r < r hm , with r hm the half-mass radius, the mass function is
, otherwise. , whereas for r > r hm it has power-law form with a constant slope α hm , g(m, r > r hm ) ∝ m α hm . Here, m and α 0 are the mean mass and the slope of the initial mass function respectively, and α(r) is the index at the high-mass end which is a function of distance to the cluster centre. We choose α(r) = α inf + (α c − α inf )(1 + (r/ǫ) δ ). The parameter α c determines the degree of mass segregation, while parameters ǫ and δ define shape of α(r). The two other parameters, α hm and α inf , are determined by constraints that the cluster integrated mass function results in IMF, and that the mean mass is continuous at r hm .
Given the mass function, we can calculate the mean stellar mass, µ(r), as well as the luminosity profile in different filters, L λ (r), as a function of r. To this end we use Padova isochrones (Girardi et al. 2002) . For a given density profile, ρ(r), we can obtain spatial luminosity profile in a desired filter by using the following conversion L λ (r) = ρ(r)·[λ λ (r)/µ(r)]. As a test case, we choose ρ(r) to be an EFF profile (Elson et al. 1987 ). The resulted surface brightness profiles are fitted to a projected EFF profile in order to obtain the core radius and power-law index.
In the case of non-segregated clusters, light distribution traces the density distribution, which is not the case for segregated star clusters. In the left panel of Fig. 1 , we show the surface brightness profiles in different filters compared to surface brightness profile of non-segregated cluster. We notice that the observed core radius in segregated clusters is smaller by roughly 50% compared to the core radius of non-segregated cluster with the same density profile. Moreover, the former one is never larger than the latter one for ages 1 Gyr. In addition, the difference between core radii in U -and K-filters is smaller than 10%, and it is larger for younger clusters.
Assuming a power-law mass function, we show the cumulative luminosity function in different filters in the right panel of Fig. 1 . In older clusters most of the light comes from stars with similar masses which have light-to-mass ratio close to unity. Therefore, the light distribution approximates well the density distribution, and the core radii in different filters are nearly the same. In the case of young star clusters, however, the most massive stars dominate the K-filter, whereas stars with half the turn-off mass dominate the U -filter. Combined with the fact that light-to-mass ratio of these stars is notable large than unity, we expected that core radius is smaller than that of unsegregated star cluster. In addition, the core radius in K-filter is smaller than the core radius in U -filter. However, we do not expect this difference to be large, as the stars which differ in mass by a factor of two do not have significantly different spatial distribution.
